. Representative NMR spectra of 20 mM hexanoic acid before (A) and after (B) 5 hours of photolysis. No observable differences are present between the two solutions.
. NMR spectra of 20 mM hexanol before (A) and after (B) 5 hours of photolysis. No observable differences are present between the two solutions. -MS of 20 mM hexanoic acid solutions before (black, multiplied by -1 for ease of presentation), after 5 hours of photolysis (red), and the corresponding methanol blank (blue). There is essentially no difference between the pre-and post-photolysis solutions.
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Figure S6. Representative ESI -MS of 20 mM hexanol solutions before (black, multiplied by -1 for ease of presentation), after 5 hours of photolysis (red), and the corresponding methanol blank (blue). Essentially all the observed signal is due to species also present in the methanol blank. Figure S7 . Representative ESI -MS of 1 mM nonanoic acid solutions before (black, multiplied by -1 for ease of presentation), after 5 hours of photolysis (red), and the corresponding methanol blank (blue). There is essentially no difference between the two samples. Figure S8 . Representative ESI -MS of 0.9 mM nonanol solutions before (black, multiplied by -1 for ease of presentation), after 5 hours of photolysis (red), and the corresponding methanol blank (blue). Essentially all of the signal observed is due to species that are also present in the methanol blank. Figure S9 . Representative ESI -MS of 100 mM nonanoic acid dissolved in methanol before (black, multiplied by -1 for ease of presentation), after 5 hours of photolysis (red), and the corresponding methanol blank (blue). There is essentially no difference between the two samples. -MS of a solution of 0.5 mM pyruvic acid and 1 mM nonanoic acid before (black, multiplied by -1 for ease of presentation), after 5 hours of photolysis (red), and the corresponding methanol blank (blue).
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Figure S22. Representative ESI -MS of a solution of 0.5 mM pyruvic acid and 0.8 mM nonanol before (black, multiplied by -1 for ease of presentation), after 5 hours of photolysis (red), and the corresponding methanol blank (blue). Blue X's indicate signal due to carry-over of material from previous experimental samples. 1 and consist of two tartaric acid derivatives, dihexyltartaric acid (DHTA) and methylhexyltartaric acid (MHTA), as well as three dihydroxyoxoalkanoic acid species with between one and three alkyl tails (R-DHO acid, R,R-DHO acid, and R,R,R-DHO acid). Figure S26 . Representative ESI -MS of 6 mM 2-oxooctanoic acid dissolved in methanol before (black, multiplied by -1 for ease of presentation), after 5 hours of photolysis (red), and the corresponding methanol blank (blue).
Analytical Techniques and Instrument Parameters:
UV-Vis Spectroscopy: A Varian (Agilent) Cary 5000 spectrometer with a 0.1 s average time, 0.5 nm data interval, and a spectral bandwidth of either 0.5 nm or 1 nm was used for both preand post-photolysis solutions of the α-keto acids.
NMR Analysis:
1 H NMR experiments were obtained using a Varian INOVA-500 NMR spectrometer operating at 499.60 MHz at 23 °C. In aqueous solution, experiments were performed using an optimized WET solvent suppression pulse sequence to eliminate >99% of the H 2 O signal.
2
Mass Spectrometry: A Waters Synapt G2 HDMS mass spectrometer was used to collect high resolution mass spectrometry data using electrospray ionization operated in negative mode. Instrument parameters were as follows: analyzer, resolution mode; capillary voltage, 1.5 kV; source temperature, 80 °C; sampling cone, 30 V; extraction cone, 5 V; source gas flow, 0.00 mL/min; desolvation temperature, 150 °C; cone gas flow, 0.0 L/h; desolvation gas flow, 500.0 L/h. These parameters were chosen to minimize the potential for in-source fragmentation and reactions due to ionization and were held constant for all experiments.
Analyte intensities may not correlate directly to absolute concentrations and are used only for relative comparison. A conservative intensity threshold of 10 4 counts was applied for analyte identification to avoid incorrect ion assignments to noise peaks; the noise threshold is about 1000 counts. For comparative purposes, categories of signal intensity are defined as follows: "strong" ions display intensities greater than 10 6 counts, "medium" ions display intensities greater than 10 5 counts, and "weak" ions display intensities greater that 10 4 counts for the monoisotopic ion in all cases. Figure S27 . Representative NMR spectra of hexanoic acid after (B) distillation compared to the remnant material that was left over following distillation (A). Little change was observed upon distillation due to the starting purity of >99.5% for hexanoic acid. -species, structures are assigned as the neutral species. The theoretical m/z for each species is given, where known. The experimental mass differences from this value were <15 ppm for each species assigned for each experiment, with typical values of <8 ppm. The experimental m/z and mass differences reported are average values combined across all experiments in which the analyte was detected. Where the peak has not been assigned, the average m/z value across experiments is given, with uncertainties given as a 95% confidence interval. S = Strong, M = Medium, W = Weak Blank entries indicate that the species was not observed with an intensity above the cut-off threshold, which was set conservatively at 10 4 counts. 2,2-DHPA = 2,2-Dihydroxypropanoic Acid, diol of pyruvic acid DMOHA = 2,4-dihydroxy-2-methyl-5-oxohexanoic acid CDMOHA = 4-carboxy-2,4-dihydroxy 2-methyl-5-oxohexanoic acid *The peak assigned to parapyruvic acid likely also has contributions from the closed ring form of the zymonic acid diol as well. -species, structures are assigned as the neutral species. The theoretical m/z for each species is given, where known. The experimental mass differences from this value were <15 ppm for each species assigned for each experiment, with typical values of <8 ppm. The experimental m/z and mass differences reported are average values combined across all experiments in which the analyte was detected. Where the peak has not been assigned, the average m/z value across experiments is given, with uncertainties given as a 95% confidence interval. S = Strong, M = Medium, W = Weak Blank entries indicate that the species was not observed with an intensity above the cut-off threshold, which was was set conservatively at 10 4 counts. 2,2-DHOA = 2,2-Dihydroxyoctanoic Acid, Diol of OOA DMOHA = 2,4-dihydroxy-2-methyl-5-oxohexanoic acid 8-C-8-H-tetradecan-7-one = 8-carboxy-8-hydroxy-tetradecan-7-one † Assignment is tentative 
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